Background: Overall, the use of antibiotics is increasing. We noticed different practices amongst different hospitals in their prophylactic use of antibiotics during operative hysteroscopy. This review investigates whether there is sufficient evidence to recommend antibiotic prophylaxis in operative hysteroscopy. Methods: We performed a systematic search in "Pubmed" using "hysteroscopy" and "antibiotic" and "prophylaxis" as search items. We found 16 hits of which 4 were suitable to include in our review. Findings: In an included Cochrane review no conclusion was drawn since no articles could be included. A prospective study by Nappi et al.
Introduction
During the last decades, we have seen an increase in the use of prophylactic antibiotics in surgery to prevent postoperative infections [2] . Probably due to this increase there has also been an increase in antibiotic resistance with diverse negative consequences [3] . Hence, the advantages of prophylactic administration of antibiotics during surgery can be questioned. Also, current medical practice is getting more and more expensive, amongst others, due to widespread use of antibiotic medication.
When comparing pre-operative procedures in different hospitals, one can see differences in treatment options and protocols. For instance, in some medical centres it is common practice to administer prophylactic antibiotics in patients who undergo an operative therapeutic hysteroscopy, while in others this is not common practice. According to the Dutch Society for Obstetrics and Gynaecology (NVOG) [4] there is insufficient conclusive evidence on antibiotic prophylaxis in operative hysteroscopy. However, there is a suggestion that antibiotic prophylaxis can lower bacteraemia [5] . It is recommended that, to administer antibiotic prophylaxis to patients undergoing operative hysteroscopy. In particular in women with child wish. However, this recommendation is based on consensus. This recommendation is in accordance with the Royal College of Obstetricians and Gynaecologists (RCOG) guidelines on this topic. On the other hand, the American College of Obstetricians and Gynaecologists (ACOG) recommends not administering antibiotic prophylaxis in hysteroscopic surgery for everyone, without limitations or exceptions [6] . This recommendation is based on limited or inconsistent scientific evidence.
In summary, it seems that there is an increase in the use of antibiotic prophylaxis in surgery in general, but this is not always based on robust evidence. In this review we investigate whether there is sufficient evidence to recommend antibiotic prophylaxis in operative hysteroscopy.
Methods
We started our review query in database "Pubmed". The search keys where "hysteroscopy" and "antibacterial agents" and "antibiotic prophylaxis" and "therapeutic". This search produced 7 hits. We screened the titles and abstracts and found one article that was a general review on antibiotic prophylaxis in gynaecologic surgeries [7] , one had no abstract available [8] , two where on diagnostic hysteroscopy [9] [10], one on antibiotic treatment in hysteroscopy not otherwise specified [1] , one in Italian [11] and one on enterocolitis following hysteroscopy [12] . This search only resulted in 7 hits. Therefore, we broadened our search by using less search items in database "Pubmed": "hysteroscopy" and "antibiotic" and "prophylaxis". Now, we found 16 hits, of which we again screened the titles and abstracts. Of these 16 hits, one article concerned a Randomized Controlled Trial (RCT) on antibiotic administration during operative hysteroscopy [7] and one regarded a Cochrane review [13] . The other articles were excluded after reading the titles and abstracts while being either non relevant articles, had no abstract available or where articles in languages other than English, German and Dutch.
In total, 4 articles were included in this review, one Cochrane Review [13] , one RCT [7] , one prospective study [14] , and one study on antibiotic prophylaxis in gynaecologic surgery in general [6] . From this article, we only used information regarding antibiotic prophylaxis in hysteroscopy.
Findings
In Table 1 , the primary results of the selected trials are shown. Most remarkable is the conclusion of the Cochrane Review [13] . At the moment of their review there were no RCT's available that assessed the effects of prophylactic antibiotics after transcervical intrauterine procedures. Hence the authors have included no article in their review, since no article fulfilled their inclusion criteria. Therefore, no conclusions could be drawn with regard of the use of antibiotic prophylaxis.
The included RCT of Nappi et al. [1] describes a double-blind, randomized, placebo-controlled study in which the incidence of infectious complications and the protective effect of antibiotic prophylaxis during operative hysteroscopy in an office setting is assessed. In total, 1046 patients were enrolled, that was randomly assigned to either reference group (i.e. given 1 gram of cefazolin intramuscularly) and study group (i.e. given 10 mL of isotonic sodium chloride solution). They found that 12 patients developed infectious complications, of whom 7 belonged to the study, i.e. untreated, group, and 5 belonged to the reference, i.e. treated, group. This was not a significant difference. All patients with infectious complications were treated with the same antibiotics where-after all symptoms resolved. Also, there were no serious infections with adnexal involvement. In conclusion, this study supports the recommendation of the American College of Obstetricians and Gynaecologists (ACOG) not to prescribe routinely antibiotic prophylaxis in case of hysteroscopic surgeries.
Bhattacharya et al. [14] describe a study that was conducted to study the effect of prophylactic antibiotics on the incidence of bacteraemia after hysteroscopic surgery. They conducted a prospective study including 116 patients. They underwent either an Endometrial Laser Ablation (ELA) or Transcervical Resection of Endometrium (TRCE). The patients were randomly assigned to a study group, that received 1.2 g of Augmentin i.v. prior to induction anaesthesia, while the other group did not receive any treatment (also excluding placebo). Blood cultures were obtained at the end of the surgical procedure. The study was discontinued after a short period since it showed that the incidence of bacteraemia in the non-antibiotic group (16%) was significantly higher than that in the antibiotic group (2%). However, these findings turned out to be of little clinical significance since no significant clinical difference between both groups could be found. Therefore, the authors concluded that there is no convincing evidence that prophylactic antibiotics are of value in hysteroscopy. In the last included article by Morrill et al. [1] data regarding surgical antibiotic prophylaxis in several benign gynaecologic surgeries were critically reviewed. Our interest is on hysteroscopy. To answer this question, Morrill et al. [15] refer in their review to Bhattacharya et al. [14] . No other new articles on prophylactic antibiotics in hysteroscopy were included. Therefore, no extra data were included in our review. Before you begin to format your paper, first write and save the content as a separate text file. Keep your text and graphic files separate until after the text has been formatted and styled. Do not use hard tabs, and limit use of hard returns to only one return at the end of a paragraph. Do not add any kind of pagination anywhere in the paper. Do not number text heads -the template will do that for you.
Conclusions
In this systematic review we did not find a significant increase in clinical relevant infectious symptoms after hysteroscopy in women treated with or without antibiotic prophylaxis. Nevertheless, one can question whether this conclusion can be directly transferred to clinical practice.
The included trials are not all of good enough quality. For example, only one RCT was available to be in-cluded in the review. We expected to have more RCT's available. Moreover, not all included articles gave an answer to our question or were done in patients similar to our patient population. Therefore, we cannot extrapolate results of the included articles to our population and situation. In general, when executing the search for the current review, we found that little evidence is currently available. Lastly, the only article that completely intended to answer our research question ended the study prematurely. For these reasons, we cannot draw a final conclusion due to too little available evidence. For us, the most important issue is whether currently we are not over treating patients when this is not strictly indicated. On the one hand one can argue that we can better be safe than sorry. In other words, it is better to treat a patient better than strictly necessary. On the other hand, when supporting this opinion it may result in unnecessary expensive health care and also stimulates antibiotic resistance.
Based on the available evidence, we conclude that there is not enough evidence to make a definitive conclusion. To find evidence for possibilities to achieve good clinical results with less treatment, less antibiotic resistance and less health care costs, we propose a clinical trial in which we compare the effect on clinical manifestations of infection by patients undergoing operative hysteroscopy in which the one half of the group is treated with antibiotic prophylaxis while the other half of the group is treated with nothing or a placebo. And for the future, perhaps such a protocol can be extended to other treatment options.
